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@ Plant for processing organic material. 

@ A plant for processing organic material (18) which con- 
tains liquid and solid phases (19, 20), has a separator (6) for 
separation of the contaminated liquid and solid phases (19. 
20) from one another, the contaminated liquid phase (19) 
being conducted to a redrculator (52) connected to an anaer- 
obic filter (30) for purlflcation of the contaminated liquid 
phase (19). In addition to the contaminated liquid phase (19) 
the recirculator (52) also receives the liquid phase (41) puri- 
fied In the anaerobic filter (30), so that the contaminated liq- 
uid phase (19) and the purified liquid phase (41) are mixed in 
desired proportions for Introduction into the filter (30). The 
remainder of the purified liquid phase (41) Is withdrawn and 
can be conducted to say a recipient The contaminated solid 
phase (20) is conducted from the separator (6) to a biogas 
reactor and after stabilisation to a thidcener/drier for cx)nver- 
sion into a sludge (77) which is useful for landfliling, deposi 
Hon, composting, fertilizing and lllce purposes. The liquid (78) 
remaining in the thickener/drier is conducted to the recir- 
cutator (K) for admixture with the mixture (40). The biogas 
(45. 73) generated in the anaerobic fitter (30) and the biogas 
reactor, respectively, is oollected for use. 
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PLANT FOR PROCESSING ORGANIC MATERIAL 

This invention relates to a plant for processing 
organic material, preferably pig manure and the like, 
which contains liquid and solid phases. 

Pig farms having average and big pig populations 
5 yield very large amounts of manure which for the greater 
part contains a liquid phase (urine) , the remainder 
being a solid phase (droppings) which includes bedding 
and the like* Such manure has to be taken care of and 
can thus be processed in a biogas reactor in which an- 

10 aerobic bacteria are added to the manure to generate 
biogas which mainly contains methane and can be used 
as an energy source for the operation of gas boilers, 
engines, power supply units etc. and for the formation 
of digested sludge ^ich is a Useful landfill material 

15 and/or fertilizer. 

Owing to the large amounts of manure the biogas 
reactor with the pertaining peripheral equipment has 
to be given a corresponding size, which necessitates 
large economical and structural investments. 

20 Moreover, the biogas reactor because of the large 

proportion of liquid phase in the manure is not as high- 
ly effective as would be desirable, since a complete 
treatment of the mcUiure will require an unacceptably 
long dwell time. 

25 For greater efficiency it would therefore be pos- 

sible to carry out the treatment in the thermophilic 
temperature range at about 45-60^C, but this treatment 
is sensitive to stoppages and requires a costly heat- 
ing of the manure. 

30 Therefore, the object of the present invention 

is to provide a plant which is of a novel and efficiency 
Increasing construction to eliminate the drawbacks out- 
lined in the foregoing. 

According to the Invention, this plant comprises 
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an anaerobic filter for purification of the contaminat- 
ed liquid phase, and a recirculator for receiving the 
contaminated liquid phase and the liquid phase purified 
in the filter and for mixing, according to need, the 
5 contaminated liquid phase with a large or small quantity 
of the purified liquid phase, said mixture being sup- 
plied to the filter and the remainder of the purified 
liquid phase being conducted to say a recipient. The 
plant further caii5)rises a separator for separating the 

10 contaminated liquid and solid phases from one another, 
the contaminated liquid phase being led, as mentioned 
above, to the recirculator, while the contaminated so- 
lid phase is discharged for processing preferably to 
a biogas reactor, the biogas generated in the reactor 

15 being collected for use, *rfiile the solid phase treated 
in the reactor may be supplied to a thickener/drier 
for conversion into a sludge ffer land filling, depo- 
sition, composting, fertilizing and like purposes. 

A specially preferred embodiment of a processing 

20 plant according to the invention will now be described 
in the following with reference to the acconqpanying 
drawings. In the drawings: 

Fig. 1 is a flow diagram of the plant; 

Fig. 2 is a side view of a separator conprised 

25 in the plant; 

Fig. 3 is a cross-section taken on line III-HI 
in Fig. 2; 

Fig. 4 is a top plan view of a recirculator com- 
prised in the plant; 
30 Fig. 5 is a section on line V-V in Fig, 4; 

Fig. 6 is a side view of an cuiaerobic filter of 
the plant; 

Fig. 7 is a cross-section on line VII-VII in Fig. 6; 

and 

35 Figs. 8 and 9 are sections on lines VIII-VIII and 

IX-IX, respectively, in Fig. ?• 
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The plant according to the invention for process- 
ing pig manure, which is illustrated by way of a flow 
diagram in Fig. 1, comprises five main stages, viz.: 
separation 1, purification 2, recirculation 3, stabi- 
lisation 4 and separation 5, 

The separation stage 1 includes a separator 6, 
see Figs. 2 and 3, which comprises an upright container 
8 placed on the ground 7 and having a cylindrical cir- 
cumferential wall 9, a roof 10 and a conically tapering 
bottom 11. In the embodiment illustrated, the container 
8 is placed on columns 12 which are embedded or other- 
wise fixed in a foundation plate 13 on the ground 7 
or in cesspit walls. 

In the roof 10 the container 8 has an inlet 14 
which is connected via a conduit 15 to a submersible 
pump 16, The pump 16 is placed on the bottom of a cess- 
pit 17 in which manure 18 is c6llected from one or more 
pig houses (not shown) . The manure 18 in the cesspit 
17 is pumped by means of the pump 16 through the con- 
duit 15 and inlet 14 to the container 8 of the sepa- 
rator 6, in vrtiich container the contaminated liquid 
and solid phases 19 and 20, respectively, are separated 
from one another by sedimentation. On overcharging of 
the container 8, if any, the excess manure can be return- 
ed to the cesspit 17 through a conduit 21. 

The separated contamlnatied solid phase 20 is dis- 
charged through an outlet 22 at the bottom 11 of the 
container 8 €md is supplied by means of a pump 23 and 
through a conduit 24 to the stabilisation stage 4 for 
treatment in a manner to be described more in detail 
below. 

The contaminated liquid phase 19 in turn is led 
through an outlet 25 and a conduit 26 to the recircula- 
tion and purification stages 3 t 2 for treatment in a 
manner to be described more in detail below. In the 
embodiment according to Fig. 2, the outlet 25 has se- 
veral vertically spaced points 27 for tapping of the 
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container 8. These tapping points are controllable by 
means of valves 28 so as to open and close for withdrawal 
of the contaminated liquid phase 19 at different levels 
of the container 8 as close to the surface 29 in the 
container 8 as possible, depending on the quantity filled 
thereinto. Withdrawing the contaminated liquid phase 
19 in this manner^ one obtains a calm laminar flow of 
said phase to the tapping point 27 concerned. 

The purification stage 2 in cludes an anaerobic^ 
filter 30 for purification of the contaminated liquid 
phase 19, The filter 30 is of the continuously operat- 
ing type and comprises an upright container 31 having 
a cylindrical circumferential wall 32, a roof 33 and 
a bottom 34. The container 31 is placed on columns 35 
which in turn are embedded or otherwise fixed in a foun- 
dation 36 on the ground 7. The container 31 of the an- 
aerobic filter 30 contains a bfed 37 of hollow or solid, 
relatively large bodies 38 carrying anaerobic bacteria 
on their surfaces, ^ich bacteria form a so-called bio- 
skin on said surfaces. As will appear from the magnifi- 
cation to the right in Pig. 6, the bodies 38 are rod- 
shaped, but it should be pointed out that the bodies 
can have any optional shape. The bed 37 is supported 
on a netting 37 of e:iq;»anded metal, which is spaced some 
distance upwardly from the bottom 34 of the container 
31, as will appear from Fig. 6* 

The anaerobic filter 30 is supplied with a mixture 

40, to be described more in detail below, of contaminat- 
ed liquid phase 19 and already purified liquid phase 

41. The supply of the mixture 40 takes place beneath 
the bed 37 and is brought about by means of several 
supply pipes 42 uniformly distributed around the con- 
tainer 31 and having their one ends connected to a ma- 
nifold 43 ^ich is disposed around the container 31. 
As will appear from Figs. 6 and 9, said supply pipes 
42 extend obliquely upwardly towards the center of the 
container 31, the inclination amounting to about 1:10 
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in t.he case illustrated. Where the supply pipes 42 are 
connected to the manifold 43 there are arranged manually 
or automatically operated valves 44 for connection of 
an optional number of supply pipes 42. To dispense the 
5 mixture 40 the supply pipes 42 have several downwardly 
opening outlets 81, see Pig. 9. 

When urged in an upward direction through the bed 
37 the mixture 40 is purified by the action of the an- 
aerobic bacteria on the bodies 38, the biogas 45 generat- 

10 ed collecting in the upper portion of the container 

31 and being discharged for use through a gas pipe 46. 

A manhole 47 with water seal is provided in the 
roof 33 of the container 31 to permit inspection of 
the interior of the container. In addition to being 

15 a gas seal the water seal also serves as a safety valve 
against excess pressure in the container 31. 

Withdrawal of the liquid phase 41 purified in the 
bed 37 takes place, as will appear from Fig. 6, over 
the bed by means of a collecting trough 48, see also 

20 Fig. 8, which is horizontally placed directly above 

the bed 37, in the embodiment illustrated* The collect- 
ing trough 48 is open in an upward direction and con- 
nected at one end via a water seal (not shown) to a 
discharge pipe 49 for the purified liquid phase 41. 

25 At the lowermost point of the bottom 34 there is 

arranged an outlet 50 which is connected to the ear- 
lier described cesspit 17 through a conduit 51 and which 
serves to clean the anaerobic filter 30. 

As earlier mentioned, there is a recirculation 

30 stage 3 between the separation stage 1 and the puri- 
fication stage 2. In the embodiment illustrated, said 
recirculation stage includes a recirculator 52. The 
recirculator has a container 53 of rectangular cross- 
section and is preferably made of concrete with side 

35 walls 54 and a bottom 55. The container 53 is also plac- 
ed on the ground 7, either directly or via a foundation 
(not shown) . The container 53 is divided into two chambers 
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56, 57 fay means of a partition 58 between two opposite 
side walls 54. The first chamber 56 in one of the side 
walls 54 has an inlet 59 irfilch is connected via the 
conduit 26 to the outlet 25 of the separator 6 so as 
5 to receive the contaminated liquid phase 19 therefrom. 
In the side wall 54 of the first chamber 56 which is 
opposed to the inlet 59 there is provided an outlet 
60 which is connected via a feed pipe 61 to the manifold 
43 of the anaerobic filter 30 for supply of the mixture 

10 40. A feed pun^ 62 is installed in the feed pipe 61 
for positive feed of the mixture 40 to the filter 30, 
A protective netting 63 is arranged around the outlet 
60 to prevent solid impurities, if any, from entering 
the filter 30. The second chamber 57 has an inlet 64 

15 which is connected via the discharge pipe 49 to the 

collecting trough 48 of the anaerobic filter 30 so as 
to receive the purified liquid* phase 41 therefrom. A 
check valve 65 with a flap 66 is inserted in the parti- 
tion 58 and opens towards the first chamber 56. Said 

20 check valve permits the purified liquid phase coming 
from the filter 30 through the inlet 64 to flow from 
the second chamber 57 to the first chamber 56, but pre- 
vents a flow from the first chamber 56 to the second 
chamber 57. 

25 The check valve 65 is of such a design that say 

two thirds of the purified liquid phase 41 from the 
filter 30 flow into the first chamber 56 to mix with 
the contaminated liquid phase 19 coming from the se- 
parator 6 through the inlet 59 so that the mixture 40 

30 is formed, which is to be supplied to the anaerobic 

filter 30. The remainder of the purified liquid phase 
41 is conducted via an outlet 67 in the side wall 54 
of the second chamber 57 which is opposed to the inlet 
64, and via a conduit 68 to a recipient (not shown) 

35 or to for example one or more aerobic filters for further 
treatment therein, if considered necessary. 
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An overflow 69 is arranged between the inlet 64 
and the outlet 67 of the second chamber 57 to provide 
the desired flow of the purified liquid phase 41 from 
the second chamber 57 to the first chamber 56 through 
the check valve 65. Said overflow extends between the 
partition 58 and the opposite side wall 54 and has its 
upper edge 70 placed on a higher level than the check 
valve 65, as will appear from Fig, 5. 

To prevent overcharging of the first chamber 56 
a further outlet 71 is provided in one of the side walls 
54 of that chamber, said outlet 71 being connected to 
the cesspit 17 through a conduit 72. 

The stabilisation stage 4 includes a biogas reac- 
tor for stabilising treatment of the contaminated solid 
phase 20 coming from the separator 6 through the conduit 
4. The biogas reactor is of conventional construction 
and function and as it is not tn itself part of the 
present invention, its construction and function will 
not be described more in detail. The biogas 73 generated 
in the biogas reactor is collected in a similar manner 
as the biogas 45 from the anaerobic filter 30 and is 
conducted for this purpose through a conduit to a place 
of use. The solid phase 75 stabilised in the biogas 
reactor is fed through a conduit to a thickener/drier, 
for exanple a sludge press, comprised in the separation 
stage 5* This thickener/drier is also of conventional 
construction and function and need not therefore be 
described more in detail. In the thickener/drier the 
solid phase 75 is converted into a sludge 77 which can 
be used for various purposes, for example landfilling, 
deposition, composting, fertilizing etc. The excess 
liquid 78 from the thickening/ drying process is con- 
ducted through a conduit 79 to the recirculator 52, 
more precisely the first chamber 56 thereof, via an 
inlet 80 to permit mixing this liquid with the earlier 
mixture 40 of contaminated liquid phase 19 and purified 
liquid phase 41. 
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A specifically preferred embodiment of the plant 
according to the invention has been illustrated and 
described in the foregoing, but nothing prevents the 
plant from being designed in another manner within the 
scope of the patent protection solicited • Neither is 
the plant necessarily restricted to the processing of 
pig manure, but in principle equally useful for pro- 
cessing other organic materials %^ich contain liquid 
and preferably also solid phases. 
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CLAIMS 

1* A plant for processing organic material (18) , 
preferably pig manure and the like, which contains li- 
quid and solid phases (19, 20), comprising an anaerobic 
filter (30) for purification of the contaminated liquid 
phase (19), and a recirculator (52) for receiving the 
contaminated liquid phase (19) and the liquid phase 
(41) purified in the filter (30) and for mixing, ac- 
cording to need, the contaminated liquid phase with 
a large or small quantity of the purified liquid phase, 
the mixture (40) being supplied to the filter (30) and 
the remainder of the purified liquid phase (41) being 
conducted to say a recipient. 

2. A plant as claimed in claim 1, in which the 
biogas (45) generated in the filter (30) is collected 
for use. 

3. A plant as claimed in claim 1 and 2, in \rtiich 
the filter (30) is of the continuously operating type 
and comprises a container (31) containing a bed (37) 
Of hollow or solid, relatively large bodies (38) car- 
rying anaerobic bacteria which form a skin on the sur- 
faces of the bodies, the supply of the mixture (40) 
taking place beneath the bed (37) and the withdrawal 
of the purified liquid phase (41) taking place above 
the bed. 

4. A plant as claimed in claim 3, in ^ich the 
bodies are spherical, conical, cylindrical or rod-shaped 
and the bed (37) is supported by a netting (39) of ex- 
panded metal. 

5. A plant as claimed in claims 3 and 4, in which 
the supply of the mixture (40) beneath the bed (37) 

is brought about by means of several uniformly distribut- 
ed supply pipes (42) which are connected at their one 
ends to a manifold (42) arranged around the container 
(31) and connected to the recirculator (52) , and which 
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extend slightly obliquely upwards towards the center 
of the container (31), the supply pipes (42) having 
several downwardly opening outlet holes (81) for the 
mixture (40). 

5 6. A plant as claiiDed in any one of claims 3-5, 

in which the withdrawal of the purified liquid phase 
(41) above the bed (37) is brought about by means of 
one or more substantially horizontally placed, upwardly 
open collecting troughs (48) which are connected at 

10 their one ends via a water seal to a discharge pipe 
(49) connected to the recirculator (52). 

?• A plant as claimed in any one of the preceding 
claims, in ^ich the recirculator (52) comprises a con- 
tainer (53) which is divided into at least two chambers 

15 (56, 57) with a partition (58) therebetween, the first 
chamber (56) having an inlet (59) for receiving the 
contaminated liquid E^ase (19) 'and an outlet (60) to 
the filter (30), ^ile the second chaoiber (57) has an 
inlet (64) from the filter (30) and an outlet (67) lead- 

20 ing say to the recipient, and in which plant the parti- 
tion (58) accommodates a check valve (65) opening to- 
wards the first chamber (56) to permit purified liquid 
phase (41) to flow from the second chamber to the first 
chamber (57, 56) so as to mix with the contaminated 

25 liquid phase (19) but to prevent any flow from the first 
chamber to the second chamber (56, 57) • 

8. A plant as clainied in claim 7, in irtiich an over- 
flow (69) is provided between the inlet and the outlet 
(64, 67) of the second chamber (57), and the upper edge 

30 (70) of said overflow is on a higher level than the 

check valve (65) in the partition (58) between the cham- 
bers (56, 57)* 

9. A plant as claimed in any one of the preceding 
claims, further comprising a separator (6) for separat- 

35 ing the contaminated liquid and solid phases (19, 20) 
from one another, the contaminated liquid phase (19) 
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being led to the reclrculator (52) while the contaminat- 
ed solid phase (20) is discharged for treatment. 

10. A plant as claimed in claim 9, in which the 
separator (6) coii5>rises a container (8) having an inlet 
5 (14) for supplying the contaminated liquid and solid 
phases (19, 20) from say a collection pit (17), an out- 
let (25) for conducting the contaminated liquid phase 
(19) to the reclrculator (52), and an outlet (22) for 
discharging the contaminated solid phase (20). 

10 11. A plant as claimed in claim 10, in which the 

outlet (25) for the contaminated liquid phase (19) has 
several vertically spaced points (27). for tapping of 
the container (S) , said tapping points being controllable 
so as to open and close for withdrawal of the contaminat- 

15 ed liquid phase (19) on different levels of the con- 
tainer, depending on the quantity filled thereinto, 
as close to the surface (29) aft possible and so as to 
generate a laminar flow of the contaminated liquid phase 
to the tapping point (27) concerned. 

20 12.. A plant as claimed in any one of claims 9-11, 

in v^ich the outlet (22) for the contaminated solid 
phase (20) is placed at the preferably conically ta- 
pering bottom (11) of the container (8). 

13. A plant as claimed in any one of preceding 

25 claims, further comprising a biogas reactor for treat- 
ment of the contaminated solid phase (20) coming from 
the separator (6), the biogas (73) generated in the 
reactor being collected in a similar manner as the bio- 
gas (45) from the filter (30) , while the solid phase 

30 (75) treated in the reactor is discharged for further 
treatment. 

14. A plant as claimed in claim 13, in which the 
solid phase (75) treated in the reactor is conducted 
to a thickener/drier to be converted into a sludge (77) 

35 for landfilling, deposition, composting, fertilizing 
and like purposes, the excess liquid (78) from the 
thickening/drying process being conducted to the re- 
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circulator (52) for introduction into the filter (30) 
together with the unprocessed and purified liquid 
phases (19, 41). 

15^ A plant substantially as herein described with 
reference to the accoIl^>anying drawings. 
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